Background: The prime output of Hospital Based Cancer Registries is stage and treatment based survival to evaluate patient care, but because of challenges of obtaining follow-up details a separate study on Patterns of Care and Survival for selected sites was initiated under the National Cancer Registry Programme of India. The results of stage and treatment based survival for head and neck cancers by individual organ sites are presented. Materials and Methods: A standardized Patient Information Form recorded the details and entered on-line at www.hbccrindia.org to a central repository -National Centre for Disease Informatics and Research. Cases from 12 institutions diagnosed between 1 January 2006 and 31 December 2008 comprised the study subjects. The patterns of treatment were examined for 14053 and survival for 4773 patients from five institutions who reported at least 70% follow-up as of 31 December 2012.
Introduction
Head and Neck cancers comprise 4.3% of cancers worldwide (Ferlay et al., 2013) and the annual estimate of new cases in India is 181606 (NCDIR, NCRP, 2013) . Patients invariably present in advanced clinical stage (NCDIR, NCRP(HBCR), 2013) with decreasing changes for cure. Among the head and neck cancers, those of the tongue and mouth have shown a significant increase in the incidence rates over time (NCDIR, NCRP, 2013) . In a developing country there are several challenges in patient follow-up post treatment and obtaining information on recurrence and/or complications of disease are extremely difficult (Nandakumar et al., 1993) .The main aim of this study was to get clinical stage specific treatment and survival information for cancers in head and neck region. al., 2014; Sharma et al., 2015) . Other reports on survival studies in head and neck cancers in India are also from single institutions (Rao et al., 1998; Dimri et al., 2013; Gupta et al., 2013) . We report the findings from pooled multiinstitutional data. This was facilitated by a process of electronic data from collaborating institutions with the internet as the medium of transmission to a central repository. An earlier version of this method which constituted the basic design and framework for obtaining information was described before (Nandakumar et al., 2005) .
Materials and Methods
Twelve institutions (centres) participated in the study. A standardized Patient Information Form evolved by group of oncologists with specific expertise in treating Head and Neck cancers was hosted on the website www.hbccrindia.org. Printed forms with Instruction Manual were supplied to participants. Trained staff completed the form through a combination of patient /attendant interviews, scrutiny of medical records/ other relevant documents/registers and discussions with concerned A recent publication from India (D'Cruz et al., 2015) has reported that elective neck surgery in addition to surgical treatment for the primary tumour had better survival compared to those who had the latter treatment alone. Previous publications reported broad concept of hospital based studies on Head and neck cancers (Baykara et al., 2013; Lasrado et al., 2014; Pandey et clinician(s) . Collaborating centres were given individual login-ID and password with instructions for on-line data entry so as to electronically transmit the data to a central repository -National Centre for Disease Informatics and Research (NCDIR) .The mandate and mission statements of this one of a kind centre -an outcome of the National Cancer Registry Programme of the Indian Council of Medical Research are stated in the centre's website www. ncdirindia.org.
Patients who were newly diagnosed between 1 January 2006 to 31 December 2008 with head and neck squamous cell carcinomas and treated at twelve institutions comprised the study group. The tenth edition of the International Classification of Diseases (ICD-10) (ICD-10, WHO, 2010) was followed to separate the individual organ sites of head and neck cancers and these sites were analysed separately. Accordingly, the break-up (with ICD-10 in parentheses) was as follows: anterior two-thirds tongue (C02.1-02.4, 02.8 (excludes 02.9 -tongue unspecified)); oral cavity/ mouth (C03-04, C06); oro-pharynx (C01, C05, C09-10, C14); hypo-pharynx (C12-13); larynx (C32). Both TNM and clinical stage were recorded and correlation was made between the two before taking the final stage grouping. TNM based on histopathology findings (p-TNM) superseded clinical TNM (Sobin et al., 2009) . Analysis was carried out separately for early stage (Stage I and II (T1N0M0 and T2N0M0)) and locally advanced stage (III to IVB). Pattern of care was examined for patients from all twelve institutions. Patients with incomplete treatment and those given only palliative/supportive care were excluded. Survival analysis was restricted to data from five centres having at least 70% follow-up information of their respective patients as of 31 December 2012.The main endpoint, overall survival was defined as that from date of diagnosis till date of death (when this was before 1 January 2013) from any cause. Patients who died on or after 1 January 2013 were considered alive. All other patients were regarded as alive and the last date of followup was the censored date. The number and proportion of patients with toxicity/adverse reaction (based on early and late complications) and recurrence is based on any one such reported event.
Based on the above criteria stage based treatment patterns were separately examined for 14053 (3071 (21.9%) in early stage and 10982 (78.1) in locally advanced stage) cases. Survival analysis was carried out independently for 4773 (1477 in early stage and 3296 in locally advanced stage) cases.
Surgical treatment: Surgery done on the primary site of tumour with or without additional surgery of the neck was considered as surgical treatment.
Radiotherapy (RT): For both early and locally advanced stage dose of radiotherapy and fractions were taken into account and only patients who received radical RT were considered as having received RT. Patients with doses below 4500cGy were regarded as having palliative treatment and excluded from the analysis except when surgical treatment for the main site was additionally done. The radiotherapy machine used and beam (fields) arrangement were separately factored and their significance, if any, for overall survival was examined and adjusted in statistical analysis. Very few patients received radiation through IMRT, IGRT, etc and these were disregarded.
Chemotherapy(CT): Chemotherapy whether administered as neo-adjuvant, concurrent or adjuvant were all taken as chemotherapy given. Patients who received this as mono-therapy or combined with other drug(s) were grouped separately. Standard prescribed protocols in use of the respective chemotherapy drugs were followed.
Software programmes and quality checks
In-house internet based software programmes (www. hbccrindia.org; www.ncdirindia.org) were modelled for data capture, completeness and consistency check, tracking patient follow-up, updating treatment information and recording follow-up details. Checks done on data varied from date checks to verifying discrepancies in clinical information (Nandakumar et al., 2015) . Lists of cases with improbable data were sent to the concerned centres for rectification. Furthermore, a 10% centre-wise random sample of cases were listed and centres asked to re-abstract the medical records for certain essential parameters.
Statistical analysis
The Kaplan Meier (Kaplan and Meier, 1958) and Cox Proportional Hazards Ratio (HR) (Cox, 1972) in the SPSS package (version 21) was used to calculate the Cumulative Survival Percent at three (TCS) and five years (FCS) and Hazard Ratio (HR) (with statistical significance) respectively. Multivariate analysis was performed using Cox Proportional Hazards Regression Model (Cox, 1972) . This was specifically done for adjusting the ratio between sexes, among different types of treatments and where the dose of radiotherapy was showing a significant difference in survival.
Results

Cancer tongue
The comparison of patient, diagnostic and treatment characteristics for early and locally advanced stage is given in Table 1 and Table 2 respectively.
Early Stage (Stage I and II): Table 3 gives the three and five year cumulative survival (TCS and FCS) values among different combinations of treatment. There was no significant difference in survival in those less than 50 years and 50 or more years of age. Females showed a significantly better overall survival compared to males (Hazard Ratio (HR): 1.72 (95% CI=1.1-2.7). Survival was somewhat but not significantly better among patients who received neck dissection along with surgery for the primary site compared to those who did not receive neck surgery. Patients who did not receive surgical treatment had poorer survival compared to patients who received surgery alone or with other combinations of treatment.
Locally Advanced (Stage III-IVB): Primary surgical treatment with radiation provided the best survival (FCS 67.5%), followed by patients who received cisplatin and 5FU in addition to surgery and radiation (FCS 61.6%). Patients who received only surgical treatment had a significant lower survival as did all other combinations of treatment. Among 216 patients who received surgical treatment 196 (90.7%) underwent surgery for the primary site with neck dissection as well.
Cancer mouth
Early Stage (Stage I and II) ( Table 4) : Surgical treatment for the primary tumour with neck dissection gave the best survival (both TCS and FCS being 85.7%). This was followed by patients who received surgical treatment for the primary tumour only with no neck dissection (FCS 81.5%). Patients who received RT alone with or without CT had lower survival (FCS for RT+CT: 57.8%; FCS for only RT: 69.1%).
Locally Advanced (Stage III-IVB): The comparison of patient, diagnostic and treatment characteristics is given in Table 5 . A combination of radiation with methotrexate (without surgery) gave the best survival of 67.3% (TCS) and 60.9% (FCS). Surgery plus radiotherapy with or without chemotherapy (cisplatin only or 5-fluorouracil in addition) gave comparable results. All other combinations DOI:http://dx.doi.org/10.7314/APJCP.2016.17.4.1745 Survival in Head and Neck Cancers -Results of a Multi-Institution Study in India of treatment had significantly lower survival. (Table 4) Cancer Oro-pharynx Early Stage (Stage I and II) ( Table 6) : The proportion of patients who received surgical treatment was 7.7%. There was no statistically significant difference in survival between patients who received RT alone or RT and CT (95% CI=0.8-2.5).
Locally Advanced (Stage III-IVB):The comparison of patient, diagnostic and treatment characteristics is given in Table 7 . The proportion of patients who received surgical treatment was 6.7% (Table 6 ) with most of the others receiving radiation alone or a combination of radiation and chemotherapy (RTCT). The latter had a significantly better survival compared with radiation alone (FCS 40.0% and 25.5%). There was no survival difference in the types or combinations of drugs used for chemotherapy.
Cancer Hypo-pharynx (Table 6) A combination of RT with CT resulted in significantly better survival than RT alone in both early (Stage I and II) and in locally advanced (Stage III-IVB) disease. The use of cisplatin alone or in combination with 5-FU and/ or use of other drug combinations in chemotherapy did not significantly alter the survival. The comparison of patient, diagnostic and treatment characteristics for locally advanced stage is given in Table 8 .
Cancer larynx
Early Stage (Stage I and II): Over 88% (88.7%) of patients received only radiation as the mode of treatment with another 7.7% receiving radiation with either surgery and/or chemotherapy. There was no difference in survival between those who received RT alone and other combinations of treatment.
Locally Advanced (Stage III-IVB) ( Table 9) : Surgery followed by radiation or radiation combined with cisplatin and 5-fluorouracil gave comparable survival figures. Surgery alone had a non-significant lower survival. All other combinations of treatment had lower survival. Out of 119(31.1% of all laryngeal cancers) laryngeal cancers that had laryngectomy, 29 did not receive any other treatment and 51 received radiation. There was no statistically significant difference in the FCS between these two groups and those that had no surgical treatment but had received RTCT. The remaining 39 laryngectomy patients who had other combinations of treatment had significantly poorer survival. Table 10 provides comparisons in survival with other studies where near comparable survival based on specific anatomical sites of head and neck cancers were available. The FCS in the present study is higher than that observed in other reports. Table 11 indicates the proportion of patients who received the different kinds of treatment in each of the organ sites of head and neck cancer that gave better survival compared to other combinations of treatment. This proportion is listed for a) the complete data from 12 institutions and b) from institutions where data was used for survival analysis.
Discussion
In India head and neck cancers as a whole account for 25.9% of all cancers in males and 7.4% in females (NCDIR, NCRP, 2013) . Locally advanced cancers (Stage III -IV) were the predominant proportion (62.4% -87.7%) in all these anatomical sites.
There have been several reports on survival in head and neck cancers from single institutions in India (Rao et al., 1998; Dimri et al., 2013; Gupta et al., 2013) . This multi- centric observational study provides results on stage and treatment based survival as part of an expanded exercise of hospital based cancer registries -named Patterns of Cancer Care and Survival Study (POCCS). Because of variations in types of cancer directed treatment and outcome in individual organ sites of head and neck, the results of this study are given by single anatomical sites rather than head and neck cancers as a whole. A recent report (D'Cruz et al., 2015) suggests that for early stage cancers (especially of the tongue) therapeutic neck dissection significantly benefitted survival when compared with patients who had surgery for the primary site alone without neck dissection. This study showed an improved survival in patients who had simultaneous neck node dissection along with the primary tumour compared with those without, but was not statistically significant. In the absence of surgical treatment, patients who received a combination of RT and CT have shown better survival than patients who received RT alone. We could not ascertain the reasons for patients not undergoing surgery or not receiving CT, but we envisage that this could be due to issues un-related to the medical condition of the patients. Rao et al. (1998) have reported an observed overall five year survival of 31 and 21.3% respectively for Stage III and IV (locally advanced) cancer of anterior tongue.
The five year cumulative survival in this report for locally advanced disease was 42.8%. Surgical treatment in the form of glossectomy followed by radiation gave the best results. This study has additionally underscored the importance of the combination of cisplatin and 5FU along with surgical treatment and radiotherapy. Patients who had surgery and radiotherapy along with cisplatin only (without 5FU) have fared poorly compared to those who received 5FU in addition.
As for cancers of the tongue, surgical treatment in the form of mandibulectomy with its variants was the mainstay for locally advanced carcinomas of the mouth. In the absence of surgery, radiation with methotrexate gave similar results. This is an unusual result and would require further investigation.
The improved survival with RTCT as opposed to RT alone for locally advanced cancers of the oro and hypopharynx has been demonstrated in earlier reports. Our study has confirmed this for locally advanced cancers of both these sites and for early stage hypo-pharyngeal cancer. What is indeed perplexing is that only 52% of patients with oro-pharyngeal and 41.3% of cancers of the hypo-pharynx have received this benefit with others receiving RT alone or other combinations of treatment with ensuing poorer survival. This paper has once again highlighted that for laryngeal cancers can be treated in ways other than surgery and therefore with organ preservation and good quality life without affecting survival.
This study reports results from a large observational study combining data from several major cancer hospitals in different parts of India and is not a randomized one. It provides an overview of comparative survival with various treatment modalities. Since patients were categorized purposively rather than randomly into different treatment groups, survivor figures reflect the combined effects of criteria therapeutic categorization Oropharynx (ICD10:C01,05,09-10,14) & Hypopharynx (ICD10:C12-13 in the Indian setting, progression or event free survival or patterns of relapse could not be ascertained. Recurrence and complication proportions could be an underestimate and information on late toxicity has not been provided. Strengths and opportunities: This study may be considered as a pioneering effort of NCDIR where the feasibility of a multi-centric hospital based clinical cancer registry has been explored with the help of dynamic data capture, checks and analysis through the internet. As a result of this endeavour, therapy related survival could be worked out that may lead to formation of an evidence based oncological practice guideline suitable for Indian In conclusion, this study has shown the importance of separating out individual anatomical sites of head and neck squamous cell carcinomas rather than giving the picture as a whole. Secondly, in the context of a developing country the need to promote awareness about the requirement of concurrent chemo-radiation in the cancers of the oro and hypopharynx has been highlighted. Thirdly, surgical treatment in locally advanced cancers of the anterior tongue and mouth is the mainstay of an effective therapeutics though additional RT and/or CT do have their benefit. This data has shown that such optimal treatments are given in only a little over one-third (35.7%) of patients with locally advanced disease. The annual (2014) estimate number of new Head and Neck cancers with locally advanced disease in India is around 140,000 and if one extrapolates, then 91,000 (65%) patients every year do not receive the benefit of optimal treatment with ensuing poorer survival. 
